Bax-induction alone is sufficient to activate apoptosis cascade in wild-type Bax-bearing K562 cells, and the initiation of apoptosis requires simultaneous caspase activation.
It has been reported that expression of Bax by Tet-On system induces apoptosis in Jurkat cells. The parental Jurkat cells have mutation of Bax gene and do not express Bax protein. Wild-type Bax-bearing cells express endogenous Bax protein and it is still unclear whether overexpression of Bax alone can sufficiently induce apoptosis in these cells in the absence of any cytotoxic stimulus. To investigate this, wild-type Bax-bearing K562 cells were transfected with Tet-On Bax-inducible system (pTet-On and pTRE-Bax plasmids), and Bax-inducible stable cell lines were established. Overexpression of Bax in wild-type Bax-bearing K562 cells without any cyctotoxic signal resulted in increase of apoptotic cells, caspase-3 activation, mitochondrial release of cytochrome c, and mitochondrial membrane potential change. Western blotting and confocal microscopy revealed that overexpression of Bax was detected in mitochondria. A pancaspase inhibitor, zVAD-fmk, which has no effect on mitochondrial cytochrome c release and mitochondrial membrane potential change inhibited the apoptotic events in the presence of overexpressed Bax in mitochondria. These findings suggest that Bax protein, when present above a threshold level, is sufficient to trigger an apoptosis cascade, and its initiation requires simultaneous caspase activation probably not mediated by mitochondrial cytochrome c release and mitochondrial membrane potential change in K562 cells.